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(57) Abstract: A method of forming a wellbore casing within a 
borehole (10) thai traverses a subterranean formation, is provided 
by assembling a tubular liner by coupling a multi-layer tubular 
insert (92) threaded portion (24) of a firei tubular member (16), 
and coupling a threaded portion (22) of a second tubular member 
(14) to the threaded portions (24) of the first (16) tubular member 
and the multi-Iayer tubular insert (92). the tubular liner assembly is 
positioned within the borehole (10); and the tubular liner assembly 
within the borehole (10) is radially expanded and plasdcally 
deformed. The multi-layer tubular insert (92) includes a ^-st tubular 
insert having a first modulus of elasticity; and a second nibular 
insert coupled to the first tubular insert having a second modulus 
of elasticity. The first modulus of elasticity is different from the 
second modulus of elasticity. 
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(57) Abstract: A method of forming a wellhorc casing within a bore- 
hole (10) that traverses a subterranean formaiion, is provided by as- 
sembling a tubular liner by coupling a mulli-laycr lubular insert (92) 
Ihrcadcd p<mion (24 ► ol a first tubular member (lb), and coupling a 
threaded ponion (22) of a second lubular member (14) to the threaded 
portions (24 )of the first ( I (i) tubular member and the multi-layer tubular 
insert (92). the lubular liner assembly is positioned within the borehole 
( lO); and the lubular liner assembly within the lx>rehole (10) is radially 
expanded and plastically def<»rmcd. The multi-layer tubular insert (92) 
includes a first tubular insert having a first nuKlulus of ela.sticiiy; and a 
second tubular tnsen coupled to the first lubular tn.sert having a second 
modulus of elasticity. The Onst nunJulus of elasticity is difTcrent from 
the second modulus of elasticity. 
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AMENDED CLAIMS 
[00S9] [received by the International Bureau on 10 June 2004 (10.06.04); 

original claims 1-5 replaced by new claims 1«72 (8 pages)] 

Claims 

What is claimed is: 

1 . A method of forming a weUbore casing within a borehole that traverses a subterranean fomiati(»i, 
comprising; 

assembling a tubular lii^by a process comprising: 

coupling a multi-layer tubulair imert assembly to a threaded portion of a first tubular 
meniber, and 

coupling a threaded portion of a second tubular member to the Hveaded portion of the 
first tubular memb^ and die multi-layer tubular insert; 
positioning the tubular liner assembly v.itfun the borehole and 

radially expanding and plasdcally deforaiing the tubular liner assembly mttm the borehole; 

i^ierein the multilayer tubular insert comprises: 

a first tubular insert having a fost modulus of elasticity; and 
a second tubular insert coupled to the first tubular insert l^vmg a second modulus of 
elasticity; 

wherein the first modulus of elasticity is diffeient from the second moduhis of 
elasticity. 

2. The method of claim 1, wherein the first and second tubular inserts conqnise metallic materials. 

3. The method of claim 2, iwherein the first tubular insert comprises copper, and wherein the second 
tubular insert comprises cadmium. 

4. The method of claim 1 , wherein Ac modulus of elasticities of the first and second tubular inserts 
ore less than the modulus of elasticities of ttie iOrst and second tubular members. 

5. A mefiiod of forming a wellbore casing within a borehole that traverses a subterranean formation, 

conqidsing: 

assembling a tubular liner by a process comprising: 

coupling a multilayer tubular insert assembly to a threaded portion of a first tubular 
member^ and 

coupling a threaded portion of a seccmd tubular maxber to the threaded portion of &e 
first tubular member and the multilayer tubular insert 
positioning the tubular lin^ assembly within the bcnthole; and 

radially e:q>anding and plastically deforming the tubular liner assembly within llie borehole; 

21 
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one of the layers of the multilayer tabular insert providing a fluidio seal after radially 
expanding and plastically defbrming the tubular liner assembly; 

another one of the layers of the multilayer insert providing a micro fluidic seal afl^iadially 
expanding and plastically defenning the tubular liner assembly. 

6. Tlie mciiiod of claim 1, wherein the modulus of elasticity for at least ooe of the tubular inserts is 
less than the modulus of elasticity of the first and second tubular members. 

7. Hie method of claim 5, T^terein the modulus of elasticiiy for at least one of the la>'Ciis of the 
multilayer ins^ it less than Ae modulus of elastici^ of 6ie first and second tubular members. 

8 . The method of claim 1 » vrherein the mdtmg point for at least one of the tubular mscit s prior to 
the radial expansion and plastic def(Hniaation is less dian the melting point alter the ladial expansion 
and plastic deformation. 

9. The method of claim 5, wherein the melting point for at least one of the layers of the multilayer 
insert prior to the radial expansion and plastic defonnatioia is less than the melting point after the radial 
expansion and plastic defotmation. 

1 0. The method of claim 1 « ivhereb at least one of the tubular inserts releases energy during the 
radial expansion and plastic defomiaiicm. 

11. The meifaod of claim 5, -wherein at least cme of the 1ay»s of die nmhilayer insert releases 
energ>' during ifae radial e}q>ansxQa and plastic defimnation. 

12. The method of claim 1, herein assembling the tubular liner further cc»iqnises: 
coupling a tubular sleeve to tbe &st and second tubular m^nber. 

13. The method of claim 12, wherein die sleeve receives (he first and second tubular members. 

14. The mediod of claim 12, wherein the deeve is received within the first and second tubular 
members. 

1 5 . The method of claim 1 , v/herein assembling the tubular liner finther camprises: 
concentrating contact stresses bet^/oen the first cUid second tubular member. 

22 
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16. The mcAod of claim 5, whenem assembling the tubular liner fintho* con^Tiises: 
coupling a tubular sleeve to the first and second tubular membo-. 

1 7. The method of claim 1 6, wherein the sleeve receives tfie first and seccmd tubular members. 

18. The method of claim 16, v^rheteiu the stecA^e is received y.dthin ihe iSrst caid second tubular 
members. 

1 9 . The method of claim 5, wheiem assembling the tubular Imer fin&er comprisesc 
cQncentrating contiiot stresses betri^en the first and second tubular member. 

20. A method of forming a wellbore casing ^tfarn a borehole Hhst traverses a subteiranean fomiation, 
comprising: 

assembling a tubular liner by a process comprising: 

coupling a raulti-laycr tubular insert assembly to a threaded portion of a first tubular 
member; and 

cox^Jing a threaded portion of a second tubular member to the threaded portion of the 
&5t tubular member and the Tnulti''layer tubular insert; 
positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically defomnng the tubular ]mef assembly within Sie borehole. 

2 1 . The method of claim 20, wherein assembling the tubular Uner further comprises: 
coupling a tubular sleeve to the first and second tubular member. 

22. The method of claim 21, wherein the sleeve receives the first and second tubular members. 

23. The method of claim 21. wherein the sleeve is received withm the first and second tubular 
members. 

24. The methc>dofclaim 20, whmin assembling die tubular liner fuith^ 
ccmcentratmg contact stresses between the first and second tubular member. 

25. The method of clami 20, wherein the modulus of elasticity for at least one of the byers of the 
rauhilayer insert is less than the modulus of elasticity of the first and sec(Mul tubular members. 

26. The method of claim 20, wherein the melting point for at least cm of the layers of the 
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multilayer insert prior to the radial expansion and plastic defonnation is less than the melting point 
after the radial expansicMQ and plastic deformation. 

27. Hie method of claim 20, whecein at least one of the layers of five multilayer insert releases 
energ}' during liie radial srspansion and plastic deformation. 

28. A method of fomiing a wellbore casing vatfain a borehole thai: tnn^erses a subterranean formation, 
conq>iising! 

assembling a tubular liner by a process compristng: 

couphng a multi-layer tubular insert asssmbly to an end of a first tubular menaber; and 
coupling an end of a second tubular member to the end of die first tubular member and 
the muhi-!ayur tubular inserts- 
positioning the tubular liner assembly within the bordiole; and 

radially expanding and plastically deforming the tubular liner assembly within die boonehole. 

29. Hie method of claim 28, wherein assembling die tubular liner fiutfaer comprises: 
coupling a tubular sleeve to the first and second tubular member. 

30. The method of claim 28, wherein assembling die tubular liner fivtber comprises: 
coDccntrating contact stresses between die &st and second tubular member. 

31. The method of clafan 28, wherein the melting point for at least one of the layers of the 
multilayer msert prior to die radial e}q)ansion and plastic deformation is less than the melting point 
after the radial expansion and plastic defonnation. 

32. Vac mediod of claim 28, wherein at least one of the layers of the multilayer insert releases 
energy during the radial escpansion and plastic defonnation. 

33. The mediod of claim 28, )Kdierein die multilayer tubular insert con^rises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coi4>led to die first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second rnodulus of 
elasticity. 

34. The method of daun 33, wherein the first 2nd. cecond mbclar insertc comprise metallic materials. 
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35. The method of claim 34, \vherem the first tubular insert conqjriscs copper, and wha:iein Ihe 
second tubular insert comprises cadmium. 

36. Tlie method of claim 33, viherein liie modulus' of elasticities of the SrsSi and sec<»id tubular inserts 
are less than cht; moduhKi of elftsticities of ffae Srst und second tubular members. 

37. A method of forming a wellbore casing within a borehole that traverses a subtenraneon formation, 
comprismg: 

assembling a tubular liner by a process comprising: 

coupling an ead of a first tubular member to an end of a second tubular member; and 
coupling a tubular sleeve to the ends of the first and second tubular members; 

positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the borehole; 
wherein coupling the tubular sleeve to the ends of the first and second tubular members 
comprises applying magnetic energy to the tubular sleeve. 

38. A tubular liner apparatus, conqmsing: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to die threaded portion of the first tubular member, and 
a second tubiilar member con^irising a threaded portion coupled to the threaded portion of the 

first tubular member and the midti-layer tabxilar insert; 
wherein the multilayer tubular insert comprises: 
a first tubular insert having a first moduhis of elasticit>^ and 

a second tubular insert coupled to the first tubular insert having a second modulus of elasticity; 
wherein the first modulus of elasticity is different firom the second modulus of elasticity. 

39. The apparatus of claim 38, wherein (he first and second tubular inserts comprise metallic 
materials. 

40. The apparatus ofclaim 3?, wherein flie first tubular mscrtcoii^^ 
second hibular insert conqmses cadnuuro. 

41 . The czpparaius of claim 38, v/heretn the modulus of elasticitiss of the first and second tubular 
inserts are less than modulus of elasticities of the first and second tubular membeiB. 
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42. The apparatus of claim 38, wlietein the melting point fcH* at least one of the tubular inserts prior to 
a ladial expansion and plastic defonnation is less than &e melting point after the radial expansion and 
plastic defonnation. 

43. The apparatus of claim 33, wherein at least one of fhe tubular insertr. releasss energy during a 
radial ci:|n]nsion Hjnd plastic defonnation. 

44. The apparatus of claim 3C. wherein the apparatus further comprises: 

a tubular sleeve coi^lcd to the first and second tabular member. 

45 . The apparatus of claim 44, wherein the sleeve receives the &5t and second tubular membors. 

46. The apparatus of claim 44, wherein the sleeve is leceived wiifain (he first and second tabular 
members. 

47. The apparatus of claim 38, wherein flie i^paratus faxliasr compr is es: 

means for concentrating contact stresses between the first and second tubular members. 

48. A tubular liner apparatus, conqirising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member; and 
a second tubular member comprising a threaded portion coupled to die threaded portion of the 

first tubular member and the multi-layer tubular insert; 
wherein one of the layers of the multilayer tubular insert provide a fluidic seal; and 
wherein another ooe of the layers of the multilayer insert provide a micro fluidic seal. 

49. The apparatus of claim 48, wherein the moduhis of dastici^ for at least one of Ac layas of the 
multilayer insert is less than fhe moduhis of elasticity of the fiist and second tabular members. 

50. The appamnis of claim 48, wherein flic melting point for at least one of the hyecs of the multilayer 
insert prior to a radial expansion and plastic defmnation is less than die melting point after the radial 
expansion and plastic defonnation. 

5 1 . The apparatus of claim 4G, wHbsrsin at least one of the layers of the multilayer insert releases 
energy during a rodud expansion and plastic defonnation. 
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52. The ai^aratus of claim 48, further comprismg: 

a tubular sleeve coupled to the first and second tubular member. 

53. The apparatus of claim 52, wherem the sleeve receives the first and second tubular members. 

54. The apparatus of claim 52, v*erein &e slecvo b received \vitoi the first and second tubular 
mc^nbers. 

55. The apparatus of clahn 48, fiirlher comprising: 

means for concentratiDg contact stressss between the first and second tubular member. 

56. A tubular linm* apparatus, comprising: 

a ikst tubular member comprising a tttf eaded p«tion; 

a multi-layer tubul&r insert coupled to the threaded pcxtion of the first tubular member; and 
a seccHid tabular member comprising a threaded portion coupled to the threaded portion of fte 
first tubular member and the multi-layer tubular insert 

57. The apparatus of claim 56, wherein the apparatus fiirlfaer con^rises: 
a tubular sleeve coupled to the first and second tubular meniber. 

58. The apparatus of claim 57, wherein the sleeve receives the first and second tubular members. 

59. The appamtus of claim 57, wherein the sleeve is received withm the first and second tubular 
members. 

60. The apparatus of claim 56, further comprising; 

means tar concentrating ccmtact stresses between &e first and second tubular member. 

61 . The apparatus of claim 56, wherem fise moduhis of elasticftyr for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

62 . The apparatus of claim 56, wherem the melting point for at least cme of ttie layers of the 
multilayer msot prior to a radial expansion and plastic deformation is less fiian the melting point after 
the radial c:;^ansion rind pbntic deformation. 

63. The apparatus of claim 56, vA^n ai least one of the layeiti of the multilayer insert r^lcaces 
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energy during a ladial ejqiiansiQa and plastic defonnation. 

64. A tubular liner apparatus, comprising: 

a first tubular member; 

a multi-la^'er tubular insert coupled to the jQrst tubular member; and 

a second tubular oieniber cotqpled to tfa? Br2l tubiibr n^anber and fhe multi-layer tubular in&?rt 

65. The apparatus of claim 64, fiirtber comprising: 

a tubular sleeve coupled to the first and second tubular member. 

66. The apparatus of claim 64, further compiising: 

means for concentratbg contact stipes between the first and second tubular member. 

67. Tbe apparatus of claim 64, \yhcrein the mdtmg point for at least one oflhs layers of ^ multilayer 
insert prior to a radial cxpaosim and plastic defomation is less than the meltirig point after the radial 
expansion and plastic deformation. 

68. The apparatus of claim 64, vterein at least one of flae layers of the multilayer tnsertreleases 
energy during a radial expansion and plastic defozmation. 

69. The apparatus of claim 64, wherein the multilayer tubular insert comprises: 

a jSrst tubular insert having a first modulus of elasticit)^, and 
a second tubular ins^ coupled to the first tubular insert having a second modulus of 
elasticity; 

herein the first modulus of elasticiiy is difToent ficom the second modulus of 
elasticity. 

70. The apparatus of dahn 69, wherein the first and second tubular inserts comprise metallic 
matmals. 

71 . The apparatus of claim 70, wherein ttie first tubular insert con^irises copper; and i^crein the 
second mbular insert comprises cadndum. 

72. The apparatus of claim 6?. whsrein the modulus of elaslicities of the first and second tubular 
inserts are less than the modulus of elasticities of fte first and second tubular members. 
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